The effect on nocturnal activity of the wire mesh element within the 'buzzer and pad' enuresis alarm device was studied using healthy adult volunteers in a single or double cross-over design. On the nights when the mesh was in the bed there was less activity, supporting the finding of improved polygraphic sleep on the mesh and suggesting an unexpected therapeutic mechanism.
Introduction
Although the 'buzzer and pad' enuresis alarm device is a relatively safe, effective and widely-used treatment for nocturnal enuresis (Berg, 1981) , its mode of action is difficult to explain on a classical learning model (Morgan, 1978) . Crisp and Hafner (1974) studied nocturnal activity in an enuretic adult and found an inverse relationship between nocturnal activity and enuresis. They postulated that a component of the effect of the enuresis alarm device could be the increase in nocturnal activity resulting from discomfort due to lying on a pair of wire meshes. We report here a systematic study of the effect on nocturnal activity of lying on a pair of wire meshes, our hypothesis being that the motility score for the night would be increased under these conditions. A concurrent polysomnographic study was undertaken and is reported elsewhere (Sireling and Crisp, 1983) .
It revealed that sleep on the mesh was characterized by fewer sleep-stage shifts especially within light non-REM sleep and also by a reduction in light sleep and wakefulness.
Methods
The subjects comprised one female and 15 male volunteers aged 16-53 years, with no history of sleep difficulty or enuresis. On the appropriate nights the pair of wire meshes was arranged as if for use under the bottom sheet of the bed, connected to the alarm, the effect of which was demonstrated to each subject before the study. The alarm device adopted was the Eastleigh MOH 1 model used by the Department of Child Psychiatry. Since polygraphic sleep recordings were also undertaken on certain nights, subjects always slept with scalp electrodes attached.
The first eight subjects spent one night adapting to the sleep laboratory, and were then randomly allocated in balanced pairs to spend the next four pairs of nights alternately with and without the mesh in place. As a 'rebound' or 'carry-over' effect could not be excluded in the third and fourth pairs of nights, the remaining eight subjects were studied for only two pairs of nights in the same design, following two adaptation nights (Fig. 1) .
Nocturnal activity was measured by means of a motility bed (Crisp, Stonehill and Eversden, 1970) which provided a quantitative record of activity for each 5-min interval throughout the night. Scores for motility for the whole night were calculated on the basis of the first 6 hr of the night, which was the maximum number of hours spent on the motility bed by all subjects. The two-tailed Wilcoxon SignedRank Test was employed for statistical analysis. Due to equipment failure, data were missing for 9 nights (out of a total of 96 recording nights) and on these occasions means have been calculated from the remaining nights' data.
Results
Because of concern about a possible 'carry-over' effect to the last 4 nights, the results for the first two pairs of nights were examined separately. Significantly less activity occurred on the nights when the mesh was in place ( nights' findings could be attributable to a carry-over effect. Analysis by hour of the night showed the greatest difference in the first hour, with lower motility on the mesh; this difference did not quite achieve statistical significance.
Discussion
It has been shown that when the wire meshes are in place, nocturnal activity decreases. This unexpected finding, the reverse of that proposed within the original hypothesis, correlates with the polygraphic evidence (Sireling and Crisp, 1983 ) that when the wire meshes are in place, there is less light sleep and it is less disturbed.
If the meshes have the same effect on the sleep of the enuretic patient as on our normal subjects, the earlier suggestion by Crisp and Hafner (1974) of a therapeutic effect mediated by increased restlessness could not be correct. The possibility of the reverse being the case, namely that by promoting a restful night's sleep the frequency of enuresis is reduced, is supported by evidence that at least in some patients nocturnal enuresis occurs predominantly in wakefulness (Ditman and Blinn, 1955; Ritvo et al., 1969) or light sleep (Schiff, 1965; Mikkelsen et al., 1980) .
The design of the present study can shed no light on the mode of action by which sleep is improved in this paradoxical way. It may be that activity is reduced because it would be more uncomfortable to shift around than to lie still on a wire mesh. Alternatively, the extra firmness and support provided by the mesh might actually be more comfortable to sleep on than a soft and sagging or springbased mattress. Further research is now required to ascertain whether the presence of the 'buzzer' is necessary for the effect of the 'buzzer and pad' on normal sleep; also whether the 'pad' effect on such sleep is altered by the presence of scalp electrodes and related tethering.
